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(54) ELECTROPHOTOGRAPHIC TONER COMPOSITION 

(57)Abstract: 

PURPOSE: To enhance fixability. spreadability, and offset resistance of a toner by using the 
toner composed essentially of a specified linear polyurethane- modified polyester. 
CONSTITUTION: The toner composition is composed essentially of the linear polyurethane- 
modified polyester (C) obtained by reacting the linear polyester (A) with diisocyanate (B), and it 
has a glass transition point of 40W80'* C and an acid value of <5. The polyester to be used as 
said component A is the polycondensation product of dicarboxylic acid, such as isophthalic acid, 
and diol. such as diethylene glycol, and it has a number average molecular weight of 
1 .000W20.000, and an acid value of <5. and substantially it has hydroxyl groups on the terminal. 
The component (C) is obtained by reacting 0.3W0.95mol of the component (B), such as 
diphenylmethane-4,4 -diisocyanate. with Imol of the component (A). 
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English Translation of JP, 7-101318, B2 
* NOTICES * ^ 

1. This document has been translated by computer using translation software. PAT-Transer V7 
produced by Cross Language Inc. So the translation may not reflect the original precisely. 

2. The word which can not be translated is expressed by Japanese character. 

3. The drawings and tables are not translated. 



[Claims for the Patent] 
[claim 1] 

Dicarboxylic acid is become than did, with a linearity urethane denaturation polyester resin (C) 
which number average molecular weight is 1000-20000, and acid value reacts diisocyanate (B) of 
0.3-0.95 mol per linear polyester resin (A) 1 mol that the end basis suffers from than a hydroxyl 
group substantially of less than or equal to 5, and is provided and a glass transition temperature of 
the resin (C) are electronograph business toner compositions including acid value 5 being based on 
the thing which is the following at 40-80 degrees Celsius. 

[Detailed Description of the Invention] 

(a field of industrial application) 

The present invention relates to a toner composition for electronograph. 
(prior art:) 

In late years colorization of a manuscript is coped with, and, in electronograph, it is with the 
problem that development to fuU color electronograph is important with increase of copying 
information and diversification. 

In addition, it is the problem that it is important that high-speed copying is achieved for the 
purpose of planning promotion of efficiency of copjdng work. 

There are a lot of places that are due to establishment of full color electrophotography and a design 
of the copier which was able to include copying mechanism for the achievement of high-speed 
copying, but a problem does not solve only in this. Development material to use, a property of a 
toner in particular are that is to say depended on greatly. 

However, it is the present conditions in a conventional toner that a satisfactory thing is not always 
provided for high-speed full color electronograph use. 

Basics should refer in an extension line of a single color color so that, for example, full color 
electrophotography is mentioned in Society of Electrophotography of Japan magazine 1,31-58 
(1986) as the reason for this, of single color, because color mixture to depend was done with the 
subject to put on top of one another, as much as it is in complicated mixture color, thickness of the 
class of toners increases, thickness of the class of toners is big, and it changes, and that a preferable 
pictxire of color plasticity cannot be got in flatness is given in a picture after was settled by a color 
and the light and shade. 

While there is with the thing that such problems depend on a heat fixation characteristic of a toner 
to use greatly, what is solved only in general ideas such as the minimum fixation temperature that 
seem to have been argued conventionally, fixation strength is impossible. 

In other words if preferable full color image of color plasticity will be got in flatness, it is 



[JP, 7-101318, B2] Page 2 of 7 

indispensable for a deferred malleability equal thing of a toner at the time of heat fixation that 
osmosis to a copy sheet is good, and it becomes a big reason that a toner equal thing to be based on a 
binder of the conventional styrene subject was not able to achieve this in a toner to be based on a 
binder of the polyester subject having bridging structure partially. 

If, for example, low moliecular weight, a binder of a low softening point use low molecular weight, a 
binder pro-styrene of a low softening point or polyester of low molecular weight of comparison as a 
means for solving problem in this, and a high toner of deferred malleability will be got, because a 
softening point and a glass transition point are low, save characteristics are remarkable, and it 
turns worse , in the high temperature fixation temperature that seems to get the smoothness that, 
besides, is good and color plasticity, offset characteristics resistance are remarkable, and it falls, 
disorder of a picture produces, there is a big problem in practical use. 

In addition, a binder of the polyester subject built a bridge partially can be fixed, and a 
temperature level is wide, and it is the materials that it is preferable in high speed copying, but a 
gelation structure part of the whole binder resins shows behavior of so-called rubber elasticity, after 
deferred malleability at the time of heat fixation and osmosis to paper are remarkable and are bad, 
and a provided picture is poor in smoothness, because, as for the toner including the polyester resin 
binder that carboxylic acid of higher than 3 values is used, and was built a bridge, the end carboxyl 
group density is high, it is inferior to resistance against humidity, a fall of an image quality is run 
over in a fall equal thing of quantity of charging with electricity of a toner by influence of water in 
high humidity, and it is waked up, and there is a problem in practical use. 

(the problems that invention is going to solve) 

The present invention was made to provide the heat fixity toner that solved problems as shown in 
statement above. 

It is an object of this invention is to provide a, even more particularly, offset resistance-related 
good heat fixation business toner. 

Even more particularly, be superior to the various kinds of performance that a toner requires in 
practical use namely save characteristics, and be superior to polyvinyl chloride plasticity resistance 
and object of the invention provides a heat fixation business toner to satisfy that a stable picture is 
provided in a high temperature high humidity condition in an equal thing at continuation use time 
for a long term. 

In other words a kind of used binder resins, a frame and a molecular weight range and a thermal 
characteristic, mechanical properties are considered, it was preferable, and still and a toner having 
performance such as high speed copying characteristics was realized in practical use as a normal 
single color toner <hbTt3:fc*^^A^C7) thing, a full color business toner. 

(means to solve problems) 

As a result that the people of present invention examined zealously to solve a problem of these, 
fixity is preferable a toner to be based on a linearity urethane denaturation polyester resin (C) 
which diisocyanate (B) is reacted in linear polyester resin (A), and is provided, and still and 
deferred malleability of a toner at the time of fixation is good, and color plasticity is good in flatness, 
and a provided picture finds that offset characteristics resistance are good, save characteristics of a 
toner to be based on the at the same time resin, polyvinyl chloride plasticizer characteristics 
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resistance were good, and that, even more particularly, an image quality in high temperature high 
humidity was good in a stability equal thing of a picture at the time of continuation use for a long 
term was found, and it was completed with the present invention. 
The present invention that is to say becomes dicarboxylic acid than diol, with a linearity urethane 
denaturation polyester resin (C) which number average molecular weight is 1000-20000, and acid 
value reacts diisocyanate (B) of 0.3-0.95 mol per linear polyester resin (A) 1 mol that the end basis 
suffers from than a hydroxyl group substantially of less than or equal to 5, and is provided and a 
glass transition temperature of the resin (C) relate to an electronograph business toner composition 
including acid value 5 being based on the thing which is the following at 40-80 degrees Celsius. 

With linear polyester resin (A) to refer to to the present invention, it is provided by means of 2 
values carboxylic acid and polycondensation of diol. For example, malonic acid, succinic acid, 
azelaic acid, a sebacate, fatty series dibasic acids such as ^^iJ-t H D phthalic anhydrite, maleic 
acid, maleic anhydride, fumaric acid, itaconic acid, aliphatic unsaturation dibasic acids such as 
citraconic acid and aromatic series dibasic acid equal things such as phthalic anhydrite, phthalic 
acid, terephthalic acid, isophthalic acid can exemplify these lower alkyl ester and acid halogenide 
for dicarboxylic acid to refer to here. 

In addition, for example, an ethylene glycol, 1,2- propylene glycol, 1,3- propylene glycol, 1,2- 
butanediols, 1,3- butanediols, 1,4- butanediols, 1,6- hexanediols, neo-pentyl glycols, diethylene 
glycol, dipropylene glycol, a cyclohexanedimethanol, tK?^ bispenol A, a bispenol A ethylene oxide 
addition, a bispenol A propylene oxide addition, polyethylene glycol, a polypropylene glycol, a 
polytetramethylene glycol can be exemplified for diol to refer to here. 

Well-known high temperature polycondensation, solution polycondensation, interface 
polycondensation are usually used as a method of polycondensation. 
As for the dicarboxylic acid and the use ratio of diol, 0.8-1.4 are usually common at the rate of a 
hydroxyl group of the latter as opposed to a carboxyl group of the former. 

In addition, it is preferable for molecular weight of the polyester resin (A) to be 1000-20000 with 
number average molecular weight, and 2000-10000 in particular are preferable. Number average 
molecular weight 1000 of (A) is less than, and offset characteristics of urethane denaturation resin 
(C) resistance deteriorate and are unfavorable and when 20000 is gone over, smoothness of the 
fixity picture which can be amounted to of urethane denaturation resin (C) falls and is unfavorable. 

In addition, for example, for diisocyanate (B) to say to the present invention, hexamethylene 
diisocyanate (HDI), isophorone diisocyanate (IPDI), trirange isocyanate (TDI), 4,4 diphenyl 
methane - ' - diisocyanate (MDI), xylylene diisocyanate (XDI), tetramethyl xylylene diisocyanate 
(TMXDI) can be exemplified. 

The range that is usually used of diisocyanate (B) is 0.3-0.95 mol per polyester resin (A) 1 mol, and 
0.5-0.9 mol in particular are preferable. Diisocyanate (B) is under 0.3 mol, and offset 
characteristics resistance and polyvinyl chloride plasticizer sex resistance fall and are unfavorable 
and smoothness of the picture which they settle when 0.95 mol are gone over, and is provided falls 
and is unfavorable. 

In addition, it is preferable it is preferable for a glass transition temperature of a linear urethane 
denaturation polyester resin (C) to be 40-80 degrees Celsius, and to be 50-70 degrees Celsius in 
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particular. Blocking characteristics resistance deteriorate with under 40 degrees Celsius, and a 
glass transition temperature is unfavorable, and minimum fixation temperature is high when 80 
degrees Celsius are gone over and, besides, picture smoothness falls and is unfavorable. 

Even more particularly, because decrease of quantity of charging with electricity of a toner is big in 
the developing in high temperature high humidity when preferred, it goes over 5 as for acid value 5 
of a linear uriethane denaturation polyester resin (C) to be the following, the background density 
rises, and a clear picture is not provided and is unfavorable. 

In addition, with the urethane bridging polyester resin which ingredients such as 3 values 
carboxylic acid or triols were used as a polyester resin, and was provided, it could settle, and, in the 
temperature range, slightly than a case with the use of a linearity urethane denaturation polyester 
resin (C) of the present invention minimum fixation temperature was high, and the range did not 
produce the big problem as for this point of a small thing, but, in general terms, the picture which it 
settled, and was provided was poor in smoothness, and it was badness of deferred malleability of 
the toner that it was put on top of one another, and could seem to be offered in copying. 

Is recognized in the urethane bridging polyester resin which a similar thing reacts many 
sensuality isocyanate in linear polyester resin (A), and is provided, it is conceivable with the cause 
that can achieve the deferred malleability that a thing including gel structure is good or smoothness 
of a picture by the end of binder resins in the case of neither. 

Smoothness of a low only picture was insufficient, and, about divergence type urethane 
denaturation polyester of the degree that did not have gel structure ha'p'orth used polyvalence 
carboxylic acid, polyol or many sensuality isocyanate, and to be provided, the degree was not able to 
achieve enough object of the invention. 

For example, a linear urethane denaturation polyester resin (C) can be got by the following 
methods. Linear polyester resin (A) is preferable alone, and, in solution including linear polyester 
resin (A), diisocyanate (B) is lumped together in temperature 50-120 degrees Celsius, it is divided, 
and it is that is to say spent, it continues being responded for several hours, it should be processed 
at an unnecessary solvent, water, a survival monomer and a high temperature high vacuum to 
remove bad smells by heat degradation things at the stage that reaction concluded. As for the 
linear polyester resin (A) method independent, to react diisocyanate (B) in a fusion state, a state of 
control urethane denaturation resin (C) which can be amounted to of reaction is stable, and, here, a 
uniform thing is hard to be provided, it is not profitable. 

After, in an arbitrary coloring agent, the degree that, if required, did not decrease advantage 
offered by the invention, wax was mixed with, in addition, strange shell mixers in colophonium, oil 
resin, a coloring agent and an a little electric charge preparation agent equal thing acrylic acid resin, 
styrene resin, epoxy resin, mallein when it powdered in particle size of 0;5-5mm with the, for 
example, linearity urethane denaturation polyester resin (C) for the most general method to get a 
toner composition for electronograph of the present invention, a method a crush, minute grade do 
the lump that can be melt- kneaded at temperature 100-150 degrees Celsius in kneaders, and to get 
as a particle of particle size 5-20Dm is given. 

In this way a toner composition for provided electronograph gives a clear picture by low heat 
capacity and high-speed copying, smoothness of the picture which is enough at the time of copying 
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in a multi-layer stack is had and an equal thing can maintain the image quality that is good in 
copying in high temperature high humidity at long usage time , even more particularly, was 
superior to save characteristics, crash-worthiness of a toner and powder fluidity and was able to be 



(an example) 

It is shown to that linear, example production a polyester resin (C) denaturation urethane of the 
present invention next, and the present invention is explained by an example and a comparative 
example concretely. 

In addition, "a department" presents w/t part afterward unless it is declined in particular. 
Production example I - XIV 

PM does a return current refrigerator, a water separator, a nitrogen gas introduction pipe, a 
thermometer and a stirrer to 514 shares of flasks, while dicarboxylic acid shown to table 1 and did 
are taught, and introducing nitrogen in a flask, a polyester resin (A) of the property that 
dehydration polycondensation was performed at F^t^ 240 degrees Celsius, and was shown to an 
outside front cover was got. After having cooled rtfi to 140 degrees Celsius afterwards, xylene of 
w/t part shown for table 1 was spent, and xylene solution of a polyester resin (A) was got. 

In addition, diisocyanate of w/t part shown to table 1 is reacted as against 100 w/t parts for four 
hours in a solid in xylene solution of this polyester resin (A), after having confirmed that solution 
viscosity did not change in time wise, Pf^ does a vacuum de- solvent device to a flask, removal did 
xylene in a high temperature under vacuum, and urethane denaturation polyester resin I - XIV 
having a property shown to an outside front cover was got. 

Comparison production example i - viii 

After polycondensation did dicarboxylic acid and diol shown to. for table 2 by a method same as 
production example I - XIV, diisocyanate shown to table 2 was used, and urethane denaturation 
polyester resin i - viii having a property of the list was got. 

Comparison production example ix - xiv 

Dicarboxylic acid, diol shown to table 3 and polyvalence carboxylic acid, polyol are mixed with a 
strange shell mixer in polyvalence isocyanate and the dry nitrogen current of air bottom that 
showed the solidity resin which polycondensation is done, and is provided to back table 3 that 
powdered to 0.5-5mm in a cutter mil, two axis kneaders were used promptly, and a provided 
mixture was melt-kneaded at 180 degrees Celsius, and urethane bridging polyester resin ix - xiv 
having a property shown to table 3 was got. 

An example and a comparative example 

It is mixed with a strange shell mixer with a coloring agent at the ratio that showed production 
example I - XIV and solidity resin provided by means of comparison production example i - xiv to 
table 4 and table 5 after a crush, a fault powdered in a cutter mil after kneading at 150 degrees 
Celsius by two axis pushing out airplane for 30 minutes, and a toner fault particle of about 0.8mm 
particle size was got. 

This rough particle is crushed with a jet crusher slightly, subsequently minute grade was done by 
grade airplane for a current of air, and toner particle of particle size 5-20Dm (one percent by weight 



extremely superior to a full color equal thing as single color high speed copying business. 
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equal to or less than 5Dm, 20Dm, particle of about lODm ave. particle size including two percents by 
weight) was got. 

Save characteristics of this toner particle were shown for table 4 and table 5. 

95 ferrite carrier (F- 150 made in 145-350 mesh, Japanese iron powder Co., Ltd.) w/t parts were 
mixed with these five toner particle w/t parts next, and it was assumed developer. 

Using a magnetic brush method copier comprising OPC photo conductor, the result that examined 
fixity of this toner, offset characteristics, a characteristic and picture smoothness when a stack was 
copied, a characteristic in high temperature high humidity was shown to table 4 and table 5. 

The note of the above-mentioned lists is as follows. 
Note 1) A bispenol A propylene oxide addition, a product made in Mitsui Toatsu Chemicals, Inc. 

2) Diethylene glycol 

3) The ratio of a mol chemical equivalent of a hydroxyl group as opposed to carboxy basis mol 
chemical equivalent in raw materials 

4) JIS K -5400 is depended on 

5) Number average molecular weight (the value that calculated normal polystyrene by GPC as 
standard) 

6) diphenyl methane -4,4' - diisocyanate 

7) The ratio of the number of the mols of diisocyanate (B) as opposed to the number of the mols of a 
polyester resin (A) calculated than number average molecular weight 

8) Weight average molecular weight (the value that calculated normal polystyrene by GPC as 
standard) 

9) A glass transition temperature (a value found by DSC) 

10) An addition (a product made in Mitsubishi Kasei Corp.) as opposed to glycerin 1 mol of trirange 
isocyahate 3 mol 

11) MA- 100 (a product made in Mitsubishi Kasei Corp.) 

12) C.I. solvent red 83 (a product made in Co., Ltd. Hodogaya chemistry) 

13) C.I. solvent black 7 (a product made in Co., Ltd. orient chemistry) 

14) A cohesion state of toner particle after having left unattended at 50 degrees Celsius for 24 
hours was judged to be as follows. 

©; It does not cohere at all. 

O; It slightly coheres, but when a container is waved lightly, it easily comes loose, there is not a 
problem in practical use. 
A; There is one part of the agglomerates which do not come loose. 
X; A lump of earth is completely become. 

15) The the lowest fuser roll surface temperature that it is necessary that a percent by weight of 
the toner that arrival at postscript that close typesetting Kurobe of 1cm X 1cm corner is rubbed with 
a taper friction examination machine, and was examined remains in shows higher than 90% to. 

16) A fused toner bonds to a fuser roll, it is the the lowest fuser roll surface temperature that 
begins to cause so-called offset phenomenon fixed to carbon paper again. 

17) Quantity of the toner that bonded to cloth of white background of a background was judged to 
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be by contact. 

18) A black degree of close typesetting Kurobe was judged to be by contact. 

19) Degree of toner film thickness Mino difference to change step by step when 1-4 times same 
pictures were put, and it was copied was judged to be by contact. 

©; Smoothness is very preferable. 
O; Smoothness is preferable. 

A; It is smoothness of degree in practical use without a problem. 
X; It is completely poor in smoothness. 

20) 50,000 pieces of continuous pictures after having copied were compared with the 50th piece 
picture, and a picture defect was judged by contact. 

21) After having left unattended in 30 degrees Celsius, 85% relative humidity for 72 hours, a 
copying examination is performed, an examination same as note 17) was performed. 

22) An examination same as note 18) was performed in a condition same as note 21). 

23) After put a polyvinyl chloride film on top of one another on close typesetting Kurobe of 5cm X 
5cm, and load of 50g/cm2 was taken at 50 degrees Celsius for 24 hours, and having left unattended, 
a film is exfoliated at room temperature. A shift state to a polyvinyl chloride film of a toner of this 
case was judged to be by contact. 

©; Dye and a shift of a toner are not accepted at all. 

O; Only dye shifts. 

A; A department of a toner shifts. 

X; Most of toners shift. 

(an effect of the invention) 

About an electronograph business toner composition the fixity which was not able to be achieved is 
preferable by prior art, and still and deferred malleability of a toner at the time of fixation is good, 
and a provided picture be superior to in flatness and offset characteristics resistance and save 
characteristics, polyvinyl chloride plasticizer characteristics resistance according to the process of 
the present invention and can give an equal thing a stable picture in a high temperature high 
humidity condition at continuation use time for a long term, it is achieved in practical use by 
satisfied degree. 

This was prior-art, and accomplishment, number average molecular weight were 1000-20000, and 
acid value achieved that it was a long-time problem by dicarboxyUc acid and diol because with a 
linearity urethane denaturation polyester resin (c) which the end basis reacted diisocyanate (B) of 
0.3-0.95 mol per linear polyester resin (A) 1 mol that it was than a hydroxyl group for substance of 
less than or equal to 5, and was provided and a glass transition temperature of a thing (c) of the 
resin adopted an electronograph business toner composition including acid value 5 being based on 
the thing which was the following at 40-80 degrees Celsius. 
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